espS'cenet - Document Bibliography and Abstract 



/ - 3 



1/1 ^— V 



MANUFACTURE OF INTEGRATED CIRCUIT PACKAGE 

Patent Number: JP58218143 



Requested Patent: □ JP58218143 

Application Number: JP1 98201 00883 19820611 

Priority Number(s): 

IPC Classification: H01 L23/08 

EC Classification: 

Equivalents: JP1434415C, JP62044856B 



PURPOSE:To obtain the IC package, the quantity of alpha-rays radiated therefrom is extremely little, by 
atomizing, drying and granulating slurry acquired by mixing specific aluminum powder and specific silica 
powder through a wet method, molding granules obtained to a predetermined shape by a press and 
baking them. 

CONSTITUTION:Silica powder is segregated to the surface of alumina powder by atomizing, drying and 
granulating slurry acquired by mixing alumina powder, mean grain size thereof is 0.5-2mu, and silica 
powder, the quantity of alpha-rays radiated therefrom is little and mean grain size thereof is 0.05mum or 
less, through the wet method, and granules obtained are molded to the predetermined shape by the 
press, and baked. Not a material to which special refinement treatment is executed but one, the quantity 
of alpha-rays radiated therefrom is normal, can be used as alumina powder because the quantity of 
alpha-rays radiated from alumina powder is approximately 0.04-0.09count/cm<2>.hr normally and the IC 
package with a coating layer, the quantity of alpha-rays radiated therefrom is little, is obtained under the 
influence of silica powder, the quantity of alpha-rays radiated therefrom is little. On the other hand, a 
material, the quantity of the rays irradiated therefrom is 0.04count/cm<2>.hr or less, is used as silica 
powder. 
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1. METHOD OF PRODUCING IC PACKAGE 

2. Claims 

1. A method of producing an IC package comprising steps 

of: 

wet mixing an alumina powder having a mean particle 
diameter of 0 . 5 to 2 jl and a silica powder having little radiant 
quantity of a-rays and having a mean particle diameter of 0.0.5 
\l or less to yield slurry, 

allowing said silica powder to segregate on the. surface 
of said alumina powder by means of spray drying granulation of 
the slurry, 

press forming the obtained granule into a specified shape , 
and subsequently firing. 

2. The method of producing an IC package according to 
claim 1, wherein the amount of silica powder to be used is 0.1 
to 0.3 by weight times that of alumina powder. 

3. The method of producing an IC package according to 
claim 1 , wherein a desired sintering aid, plasticizer and caking 
agent are mixed during wet mixing. 

4. The method of producing an IC package according to 
claim 1 , wherein the temperature of the spray drying granulation 



is from 160 to 200°C. 

5. The method of producing an IC package according to 
claim 1, wherein the mean particle diameter of the granule 
obtained by granulation is from 40 to 100 |l. 

3. Detailed Description of the Invention 

The present invention relates to a method of producing 
an IC package . 

For IC packages for assembling and encapsulating IC's, 
a variety of materials such as ceramics , metals , synthetic resins , 
and glass are adopted, and these materials contain trace amounts 
of uranium and thorium. a-Rays emitted from these uranium and 
thorium in trace amounts sometimes affect the action of an IC 
device to cause damage. Thus, methods adopted conventionally 
of preventing the effect of these a-rays include, for example, 
a method that involves forming on the IC chip surface a thin 
protective film of, for example, a polyimide resin that absorbs 
oc-rays, and a method of using a high-purity article specially 
purification-treated as a package material , which has extremely 
small uranium and thorium contents . However, the former method 
has disadvantages such as release of and occurrence of cracks 
in, the protective film of the formed polyimide resin during 
encapsulation operation inasmuch as a polyimide resin exhibits 
a low heat resistance as well as the difference of thermal 
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expansion coefficients between the resin and the silicon chip 
being large. On the other hand, the latter method needs a 
refining means of removing trace amounts of uranium and thorium 
that is very costly for refining, leading to a disadvantage of 
an essential high cost of raw material . Accordingly , a simple 
method of effectively preventing an adverse effect of (X-rays 
has recently been required. 

The present inventors have conducted various studies, in 
view of the above-mentioned circumstances, in order to obtain 
an IC package having little radiant quantity of a-rays for the 
case of ceramics that is widely used as a material of IC packages , 
and found out that an IC package fabricated by specially treating 
alumina and silica powders of specific particle diameters 
exhibits significantly little radiant quantity of a-rays , which 
has made the present invention completed. 

In other words, the main point of the present invention 
relates to a method of producing an IC package comprising steps 
of : wet mixing an alumina powder having a mean particle diameter 
of 0 . 5 to 2 \i and a silica powder having little radiant quantity 
of a-rays and having a mean particle diameter of 0.05 |i or less 
to yield slurry, subjecting the slurry to spray drying 
granulation , press forming the obtained granule into a specified 
shape , and subsequently firing . 

The present invention will be discussed in detail 
hereinafter. 



A target alumina powder of the present invention has a 
radiant quantity of (X-rays of about 0.04 to 0.09 count/cm 2 -hr 
(a-ray amount via scintillation counter; hereinafter the same) , 
and a powder with amean particle diameter of 0 . 5 to 2 p,, preferably 
1 to 1.5 Jl, is used. Because the present invention provides 
an IC package having a coating layer of little radiant quantity 
of a-rays due to the effect of a silica powder having little 
radiant quantity of a-rays, as described later on, the alumina 
powder does not need to be particularly purified and a powder 
having a normal radiant quantity of a-rays is usable . In addition , 
rendering the mean particle diameter of an alumina powder to 
be too small cannot appropriately provide a granule having the 
silica powder allowed to segregate on the alumina powder during 
spray drying granulation. Oppositely, when the diameter is too. 
large, press forming cannot be carried out well, and thus the 
case is not preferable. 

On the other hand, a silica powder wherein the radiant 
quantity of a-rays is smaller than that of the above-mentioned 
alumina powder is utilized. For example, one with 0.04 
count/cm 2 -hr is used. The mean particle diameter of a silica 
powder is 0.05 |X or less, and preferably 0.02 \i or less. When 
it is too large, an IC package having little radiant quantity 
of a-rays is not obtainable. Additionally, this silica powder 
when wet mixed with an alumina powder may become in a colloidal 
form or in a solution form. Examples of such silica powders 



include any kinds , for example, commercially available colloidal 
silica. The amount of silica powder to be used is normally 0.1 
to 0.3 by weight times, preferably 0.2 to 0.25 by weight times , 
the weight of the alumina powder. When this amount of use is 
too small , an IC package having a coating layer with little radiant 
quantity of a-rays on the surface layer thereof cannot be provided. 
In addition, when the amount is large, the effect of the present 
invention of restraining the radiant quantity of a-rays becomes 
indistinguishable and so it is disadvantageous economically. 

The present invention, as described above, obtains a 
granule prepared by wet mixing an alumina powder and a silica 
powder to yield slurry and allowing the silica powder to segregate 
on the surface of the alumina powder by means of spray drying 
granulation of the slurry. When wet mixing is conducted, it 
is normally preferable to make present sintering aids such as, 
for example, potassium feldspar, magnesium carbonate, and 
calcium silicate; plasticizers such as, for example, 
polyethylene oxide, and polyethylene glycol; and caking agents 
such as, for example, polyvinyl alcohol and methylcellulose . 
The amounts of these sintering aids, plasticizers and caking 
agents, to be used, are normally about 3 to. 5, about 0.5 to 2, ■ 
and about 1 to 5% by weight , respectively , relative to the mixture 
amount of alumina and silica . In addition , powders of IC package 
components or other additives in addition to an alumina powder . 
and a silica powder may be mixed in the ranges wherein the present 



invention is effective. The concentration of slurry prepared 
by wet mixing is not particularly limited if the concentration 
range permits spray drying granulation. 

This spray drying granulation of slurry is usually 
performed using a spray drying machine such as a known rotating 
disc type or spray type, and the treatment temperature is, for 
example, from 170 to 190°C. This treatment transfers 
particulates of the silica from the insides of the liquid drops 
to the surf aces along the flow of evaporating liquid in the process 
of the liquid drops of slurry being evaporated and dried, thus 
leading to the obtainment of a granule having the silica powder 
with little radiant quantity of oc-rays allowed to segregate on 
the surface layer thereof. The granule obtained here normally 
has a mean particle diameter of about 50 to 70 |i. 

The present invention press-forms a granule obtained in 
this manner in accordance with the method and then fires the 
material to obtain an IC package. The press forming forms the 
above-mentioned granule at, for example, 1,000 to 2,000 kg/cm 2 
by means of a die with a desired shape . Also , the formed product 
formed into a desired shape is then fired, for example, at a 
temperature of 1470 to 1560°C for about 0.5 to 1.5 hours to yield 
a target IC package. The IC package obtained by this press 
forming and firing treatment has a coating layer primarily 
composed of mullite (3Al 2 0 3 -2Si0 2 ) of about 20 |l on the surface 
layer thereof, and has significantly little radiant quantity 
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of a-rays. 

As described above, the present invention uses as the raw 
material a blend of an alumina powder having a normal radiant 
quantity of a-rays and a silica powder having little quantity 
of a-rays and enables the production of an IC package having 
a quantity of a-rays that is remarkably smaller than the mean 
value of the two powders. This seems to be because a wet blend 
of an alumina powder having a specified mean particle diameter 
and a silica powder is subjected to spray drying granulation 
to yield a granule haying a silica powder allowed to segregate 
on the surface thereof and this granule is also press formed, 
so that a mullite layer is made up particularly on the surface 
layer, the mullite layer acting as suppressing the radiant 

quantity of a-rays. Therefore, the method of the present 
invention readily enables the production of an IC package having 

little radiant quantity of a-rays using low cost raw materials 
and thus is an industrially extremely preferable method. 

Now, the present invention will hereinafter be described 
in more detail by means of examples; however, the invention is 
by no means limited to these examples without the departure of 
the spirit and scope of the invention. 

Example 

Into an alumina ceramic ball mill of a 7 L internal volume 
were fed 1,400 g of a commercially available alumina powder of 



a 1 |i particle diameter (product of Showa Light Metal, trade 
name Alumina A-13, radiant quantity of a-rays: 0.076 
count/cm 2 -hr) and 1, 500 g of a commercially available colloidal 
silica powder of 0.01 to 0.02|a particle diameter (product of 
Nissan Chemical Industries, trade name Snowtex C, 20% Si02, 
radiant quantity of a-rays: 0.048 count/ cm 2 -hr) and further 
to this were charged 17 g of potassium feldspar and 17 g of 
magnesium carbonate (1st grade reagent) , as sintering aids, 10 
g of polyethylene oxide (product of Steel Chemical, trade name 
PEO-1) as a plasticizer and 20 g of polyvinyl alcohol (product 
of Denki Kagaku Kogyo, trade name Denka B-05) as a caking agent, 
and the resultant material was blended for 15 hours. 

The slurry obtained by this treatment was subjected to 
spray drying granulation by means of a rotary disc spray drying 
machine (disc diameter: 120 (j>) at a number of disc revolutions 
of 7,200 rpm at a gas temperature of 180°C to obtain a granule 
with a mean particle diameter of 100 having silica allowed 
to segregate on the surface thereof. 

This granule was press formed by means of a disk-like die 
(diameter 120 m/m, length 3 . 6 m/m) at a pressure of 1, 000 kg/cm 2 
to obtain a disk formed body, and then this formed body was fired 

in a furnace at 1, 500°C for one hour to produce an IC package 
plate with a diameter of 100 m/m and a thickness of 3 m/m. 

The surface of the IC package plate thus obtained was 
analyzed to find a layer rich in mullite in a depth of about 
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20 |l of the surface layer. In addition, the radiant quantity 
of a-rays of this plate was determined using a scintillation 
counter. The result is given in Table 1. 
Comparative Example 1 

Testing was carried out as . in Example with the exception 
that spray drying granulation in the method of Example was changed 
to freeze drying granulation and that the segregation of a silica 
powder on the alumina powder surface in the method of Example 
was prevented. The result is given in Table 1. 

Comparative Example 2 

Testing was performed as in Example with the exception 
that, as the silica powder in the method of Example , a commercially 
available silica powder having less radiant quantity of a-rays 
and having a particle diameter of 5 ji (product of Nittouren Raw 
Material, trade name Silsick 7-3, radiant quantity of a-rays: 
0.027 count/ cm 2 -hr) was employed. The result is shown in Table 
1. 



Table 1 



Example 


Radiant quantity (a-rays) 
(count/ cm 2 -hr) 
0.056 


Comparative Example 1 
Comparative Example 2 


0.065 
0.057 



The results in Table 1 show that the radiant quantity of 
a-rays in Comparative Example 1 is not reduced as compared with 
Example inasmuch as the segregation of a silica powder on the 
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alumina powder surface was prevented, and also show that the 
radiant quantity of a-rays in Comparative Example 2 is equivalent 
to that of Example although a silica powder raw material had 
a radiant quantity of a-rays less than the silica in Example 
inasmuch as silica having a large particle diameter was used. 
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